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Practitioner notes
What is already known about this topic
• Technology acceptance models (TAMs) include technology use behaviour, use intention, individual believes about technology use, and several context variables as moderators.
• A prominent TAM is the Unified Theory of Acceptance and Use of Technology (UTAUT), which is however insufficiently validated in culturally diverse settings.
• Geert Hofstede describes culture using several dimensions that include masculinity, individualism and uncertainty avoidance.
• Scarce and isolated research results suggest moderating influences of Hofstede's cultural dimensions in educational TAMs; an overall picture is missing.
What this paper adds
• Based on a culturally diverse sample of nearly 3000 participants, UTAUT is validated with respect to computers as learning tools, while suggesting the integration of three cultural dimensions in UTAUT.
• The results confirm a positive influence of cultural masculinity on performance expectancy, and a negative influence on effort expectancy.
• Cultural individualism may reduce the perceived social influence with respect to the adoption of educational technologies.
• Uncertainty avoidance may increase computer anxiety, amplify the influence of effort expectancy on the use intention and the influence of computer anxiety on the use behaviour, and impede technology use.
Implications for practice and/or policy
• In intercultural and cross-cultural settings, learners' acceptance of educational technology may depend on their cultural background.
• National culture is likely to have the strongest influence on acceptance mechanisms; nevertheless, professional culture plays also a significant role.
• Depending on culture, performance and effort expectancy, social influence and computer anxiety may be different, and have different influences on educational technology acceptance.
• Culture may serve as a customizing criterion for the design of technology-based educational settings.
Introduction
Several scholarly efforts have been made during the last few decades to understand the factors contributing to educational technology acceptance (ETA), most notable being the technology acceptance models (eg. Davis, 1989; Venkatesh et al., 2003; Venkatesh, Thong & Xu, 2012) . In such studies, little attention has been paid to culture. Most of the available ETA studies were conducted in the USA, and only occasionally in other countries (eg. Venkatesh & Zhang, 2010; Teo, Luan & Sing, 2008) . Also, since new technologies seem to be introduced first in technological or administrative domains, many ETA studies involve participants with professions in the fields of science, technology, engineering or mathematics (eg. Venkatesh et al., 2003; 2012) . This prevents forming a general image about the national and professional culture influence on ETA. Therefore, acceptance theories and models need additional validation from cultural perspective.
Against this background, the present paper provides a validation of the Unified Theory of Acceptance and Use of Technology (UTAUT; Venkatesh et al., 2003; 2012) , putting in prime focus the moderating influence of cultural values induced by users' nation and profession. In the context of the European Union, where studies of ETA, with or without taking culture into consideration, are still scarce, we examine these aspects comparatively in Germany, a founding member of the EU, and in Romania, a new EU member. The validation is based on a sample that is larger than in previous studies, and displays higher diversity in terms of participants' culture and profession. We finally attempt to draw an overall picture that integrates culture dimensions into the UTAUT.
Literature review

Educational technology acceptance
Technology acceptance models are based on the view of acceptance as an attitude towards technology. In the context of technology adoption, the reasoned action and planned behavior approach (Ajzen & Fishbein, 2000) resulted in several theories, of which the most frequently studied in educational settings is the Technology Acceptance Model (TAM; Davis, 1989) Venkatesh et al. (2003 Venkatesh et al. ( , 2012 , but increase the explanatory power of the UTAUT model by additionally considering the role of computer anxiety for ETA (cf. Beaudry & Pinsonneault, 2010) . However, these findings are based on samples of up to several hundreds of participants (eg. N = 215 in Venkatesh et al., 2003; N = 1512 N = in Venkatesh et al., 2012 displaying little diversity. The majority of the participants appear to be young technology users from Western countries, mostly with technological and administrative professions.
Some recent studies mentioned below involve cultural diversity and open thus a research line worth pursuing.
Culture
There are numerous definitions of culture, in general (Triandis, 1972) , as well as of technological culture (Leidner & Kayworth, 2006) . Hofstede (2001) defines culture as patterns of thinking, feeling and potential acting, which have been learned throughout a lifetime, and which are likely to be used repeatedly and unlikely (or difficult) to be changed by the individual. Cultural patterns are shared within a social environment such as nation, ethnicity or profession. In available cross-cultural ETA research literature (eg. Cronjé, 2011; Keller, Lindh, Hrastinki, Casanovas & Fernandez, 2009; Leidner & Kayworth, 2006; Li, Chau & Van Slyke, 2010; Teo, Luan & Sing, 2008; Veltri & Elgarah, 2009; Venkatesh & Zhang, 2010; Zakour, 2007) , different cultures are compared using samples from different countries, thus tacitly equating culture with national culture, ie.
geographical location. This is a rough approximation, since timely stable patterns of thinking, feeling and potential acting may strongly vary within national borders. However, for the purpose of this research, we speak of national cultures defined by nationality or geographic location. Additionally, we examine professional cultures, defined by individual education and professional practice in a given domain. Hofstede (2001; Hofstede & McCrae, 2004) describes culture using five dimensions:
• PDI: Power distance index represents the extent to which the less powerful members of a culture accept the unequal distribution of power within the same culture.
• UAI: Uncertainty avoidance deals with the intolerance for unstructured, ie. novel, unknown, surprising or unusual situations that the members of a society show.
• IDV: Individualism (vs. collectivism) refers to the quality of ties between individuals, and to the degree of integration into cohesive groups within society.
• MAS: Masculinity (vs. femininity) refers to the distribution of emotional roles between the sexes. In masculine cultures, the gap between the values of men and women is wider than in feminine cultures; thus, men are more assertive and competitive, while women are more modest and caring than in feminine cultures.
• LTO: Long-term orientation (vs. short-term orientation) comprises values such as thrift and perseverance, as opposed to respect for tradition, the fulfillment of social obligations and face-saving, which are representative of short-term orientation. Table 1 gives an overview of the available cultural scores for Germany (Hofstede, 2012) and Romania (Luca, 2005) . Hofstede and McCrae (2004) argue that these dimensions of culture are linked to individual personality traits, thus connecting the individual with the social level.
They report significant correspondence between the cultural dimensions and general personality models, eg. between individualism and extroversion, or between uncertainty avoidance, neuroticism, and agreeableness. On this ground, Venkatesh and Zhang (2010) assimilate gender to cultural masculinity in their discussion of cultural influences on ETA.
Similarly, we assimilate in this paper individually perceived risk to uncertainty avoidance (see below). 
The influence of culture on educational technology acceptance
A few recent studies apply Hofstede's view of culture values within the frame of UTAUT, assuming that attitudes towards educational technology co-vary with cultural dimensions.
• Relying on the UTAUT variables, Venkatesh and Zhang (2010) expect the effect of performance expectancy on the behavioral intention to be amplified, and the effect of effort expectancy to be diminished by cultural or individual masculinity. Also, Im, Kim and Han (2008) hypothesize the effect of both expectancies to be diminished by the perceived risk (which in our opinion may be assimilated to uncertainty avoidance).
• Zakour (2007) expects individualism to act as a moderator of the social influence on ETA, ie. in individualistic cultures the social influence on ETA should be weaker (cf. Venkatesh and Zhang, 2010) .
• By definition, we may expect computer anxiety to be stronger per se and have a stronger effect on ETA in uncertainty avoidant cultures. Uncertainty avoidance has also been regarded as an anxiety-reducing strategy, as Beaudry and Pinsonneault (2010) suggest. In this view, technology may not necessarily induce anxiety in members of uncertainty avoidant cultures.
• Finally, technology use intention should be directly influenced by uncertainty avoidance (Veltri & Elgarah, 2009) or, respectively, by perceived risks (Im et al., 2008) , so that technology users would show less use intention in uncertainty avoidant cultures.
However, these are isolated research results; an overall picture of the relationship of ETA and culture, which would integrate cultural dimensions and UTAUT, is still missing.
Research questions
To make a first step towards the integration of culture into UTAUT, we examine both the direct influence of culture on UTAUT variables, and its moderating influence within the model (cf. Leidner & Kayworth, 2006) . 
Methodology
A correlation study was conducted, recording data in a one-shot survey from various educational technology users. For this purpose, we chose people with an academic degree, including faculty and teachers, from universities, schools and adult education centres, and university students. The sample (N = 2866) was chosen randomly within a range aimed at overcoming the limits of the previous studies, and provided diversity in terms of national culture (n = 1017 participants from Romania, n = 1849 from Germany), professional culture (n = 867 participants had professions in STEM fields, ie. science, technology, engineering, and mathematics; n = 1998 in non-STEM fields).
The independent variables performance expectancy, effort expectancy, social influence, facilitating conditions and computer anxiety were measured, as well as the dependent variables use intention and use behavior. Additionally, the demographic variables age, sex, geographic location and profession were recorded. The research instrument consisted of German and a Romanian translations of the questionnaire proposed by Venkatesh et al. (2003) with variable values ranging from 1 = very low to 5 = very high acceptance. Aimed at surveying general attitudes and intentions towards technology, the questions were framed about "the computer as a learning tool", with specific references to office software, information search on the Internet, communication and interactions between Internet users (eg. e-mail, discussion forums, chat etc), and e-learning. The participants' cultural values were measured using the Values Survey Model VSM94 (Hofstede, 2012) .
Data was collected between February 2008 and January 2010, calling for voluntary participation, partially online (n = 2123) and partially using pen-and-paper forms (n = 743).
Data analysis was performed using IBM SPSS Statistics version 19 and R version 2.11.1 (using Lavaan version 0.4-9 and SEM version 0.9-21).
Results
Generic results
To re-validate the questionnaire proposed by colleagues (2003, 2012) fig. 1 . The model's goodness of fit CFI = .933 is adequate, and the chi-square test is significant, p < .05 (Hu & Bentler, 1999) . However, since RMSEA < .06 and SRMR < .05 slightly exceed the level of acceptable fit, some restrictions have to be considered in the result interpretation. As for cultural differences, MANOVA results show that the influence of national culture on Hofstede's cultural dimensions and attitudes towards educational technology is large, F (4,2822) = 118.42, p < .001, η 2 = .25, whereas profession influence is small, F (4,5644) = 6.26, p < .001, η 2 = .02, and interaction effects can be disregarded, F (4,2822) = 1.92, n.s. Germans. Romanian participants' use intention is less influenced by performance expectancy, more by effort expectancy, and is slightly less subjected to social influence.
The influence of professional culture
Observing the differences between professional groups related to Hofstede's cultural dimensions, the participants with STEM professions were less power distant, exhibited lower values on collectivism, were more masculine, less uncertainty avoidant, and more long-time oriented than the participants with non-STEM professions (tab. 2). As for participants' attitudes towards educational technology, those with STEM professions showed higher performance expectancy, lower effort expectancy, perceived more social influence and better facilitating conditions, and had lower computer anxiety, higher use intention and use behavior (tab. 3). All differences are statistically significant, but their effect size is small.
With respect to the path coefficients of the extended UTAUT model ( fig. 3) , the use behavior of the learners having a STEM profession is somewhat weaker influenced by use intention, facilitating conditions and computer anxiety. As for the predictors of the use intention, there is a significant difference in the influence of the effort expectancy, which is stronger for non-STEM professionals.
Summary of findings and discussion
This paper has examined the influence of ethnic and professional cultures on ETA. Based on a large sample representing two different European nations (ie. German and Romanian) and different professions (ie. STEM and non-STEM), our study has offered evidence for different cultural profiles corresponding to nation and profession. In comparing the Romanian vs.
German and the non-STEM vs. STEM sub-samples, national culture displays the strongest influence on ETA, however both affecting learners' attitudes towards learning technology and moderating the effect of these attitudes on the use intention and use behavior.
The influence of national culture. From the national-cultural perspective, Romanian learning technology users appear to be less authoritarian, less individualistic, more masculine, less uncertainty avoidant, and more long-term oriented. Comparing these results with previously reported figures from Romania (Luca, 2004) , our findings are quite similar with respect to MAS and UAI. The differences in PDI, IDV and LTO may be interpreted as an evolution of the Romanian culture in the past decades, perhaps reorienting itself from the Eastern European, communist culture to the Western European, democratic one, and thus becoming less power-distant and more individualistic. Long-term orientation may have increased in Romania in the late 1990s due to society resettling after the transition from communism to democracy. The noticeable negative value of the masculinity index for Germans (MAS = -29.9) is certainly different from the findings reported by previous research, and generally infrequent among Hofstede's cultural dimensions; however, it appears to be possible and acceptable (Hofstede, 2012) .
Attitudes towards educational technology build different acceptance profiles for Romanians and Germans. Compared to Germans, Romanians display higher performance expectancy, lower effort expectancy, higher social influence, lower perceived facilitating conditions, higher computer anxiety, higher use intention, and lower technology use. Although performance expectancy is higher for Romanians, it has a weaker influence on the use intention. Conversely, effort expectancy is lower and its influence on the use intention is somewhat stronger. National culture moderates the influence of effort expectancy on use intention, and the influence of facilitating conditions on use behavior. On this ground, we could verify the following hypotheses:
• The hypothesis that (individual or cultural) masculinity would emphasize the performance expectancy and let effort expectancy play a secondary role is supported by our data, but only with reference to the values of the two UTAUT variables and not for their effects as formulated by Im et al. (2008) and Venkatesh and Zhang (2010) .
• Further, since Germans seem to be more uncertainty avoidant, and their influence of effort expectancy on behavioral intention is weaker than that of Romanians', the hypothesis by Im et al. (2008) is supported by our data. This support is however only partial, since this effect is inversed with respect to performance expectancy.
• A similar pattern was found with respect to individualism and social influence. According to our data, Germans are more individualistic than Romanians. Also, their social influence scores are much lower that those of Romanians. The effect of social influence on use intention is however slightly stronger for Germans than for Romanians. Thus, Zakour's (2007) hypothesis is supported only with respect to the values of the UTAUT variables, not the regression coefficients.
• Romanians are less uncertainty avoidant than the Germans; at the same time, they display higher computer anxiety and a stronger effect of computer anxiety on use behavior. This result is counterintuitive and it suggests the existence of factors with a stronger influence than culture and attitudes, eg. long-term exposure of large, ethnic or professional groups to insufficient or inappropriate infrastructure, resulting in negative experiences with technology (Sarker & Valacich, 2010 ).
• Finally, Germans are more uncertainty avoidant and they show less intention to use learning technology; thus, the hypothesis formulated by Veltri and Elgarah (2009) is supported by our data.
The influence of professional culture. Our results support the hypothesized existence of an IT culture (Leidner & Kayworth, 2006) that is subordinated to the national culture and has an influence on ETA. The technology users with non-STEM professions appear to be more authoritarian, more individualistic, more feminine, more uncertainty avoidant, and less longterm oriented. A negative value for masculinity can be observed here, as well. Caution is necessary when interpreting all these differences, since no significance test is available for small, yet significant differences in the influences of effort expectancy on use intention, and of use intention, facilitating conditions and computer anxiety on the use behavior. Altogether, we could corroborate the hypotheses gathered from the research literature.
• Since the STEM culture displays higher scores for masculinity and performance expectancy, lower scores for effort expectancy, and, at the same time, a weaker effect of performance expectancy and a stronger effect of effort expectancy on the use intention, the hypotheses formulated by Im et al. (2008) and Venkatesh and Zhang (2010) are supported only with reference to the values of the two UTAUT variables, not to their effects on the use intention.
• Further, since non-STEM professionals seem to be more uncertainty avoidant, and their influence of effort expectancy on behavioral intention is weaker than those of STEM professionals, this part of the hypothesis by Im et al. (2008) is supported by our data. The effect is inversed with respect to performance expectancy, and thus contrary to the first part of the hypothesis.
• A similar pattern was found with respect to individualism and social influence. According to our data, non-STEM professionals are more individualistic than STEM professionals.
Their social influence scores are lower that those of the STEM professionals. The social influence on use intention is, however, slightly stronger for non-STEM professionals than for STEM professionals. Thus, Zakour's (2007) hypothesis is supported only with respect to the values of the UTAUT variables, not to the regression coefficients.
• STEM professionals are less uncertainty avoidant than non-STEM professionals, while at the same time displaying lower computer anxiety and a weaker effect of computer anxiety on use behavior. This hypothesis is thus supported.
• Finally, STEM professionals make more use of learning technology and are less uncertainty avoidant, thereby supporting the hypothesis formulated by Veltri and Elgarah (2009) .
Besides the confirmation of cultural differences between ethnic (Romanian vs. German) and professional (STEM vs. non-STEM) subgroups, we used these differences as a setting for a quasi-experimental approach, in which differences in the cultural context are associated with differences in ETA. Our results are consistent with previous research, and suggest the following interdependences:
• Masculinity may have a positive influence on performance expectancy and a negative influence on effort expectancy (cf. Im et al., 2008; Venkatesh & Zhang, 2010) .
• Individualism may reduce the perceived social influence with respect to the adoption of learning technologies (cf. Zakour, 2007) .
• This study placed an emphasis on theory and aimed at additional validation of the UTAUT model, attempting to integrate Hofstede's (2001) cultural dimensions into the extended UTAUT (Venkatesh et al., 2003; 2012; (Nistor, Dehne & Drews, 2010) , technology-enhanced learning environments may therefore be designed for specific groups of users defined by national and professional culture.
The aim of a large sample including an appropriate diversity of participants was reached. On the other hand, the corresponding methodology led to several limitations of the study. The collected data was entirely based on self-report, which may inflate the correlations between variables (Podsakoff, MacKenzie, Lee & Podsakoff, 2003) . The media mix used for the survey made it difficult to ascertain the response vs. non-response rate. The paper and pencil method was used more in Romania, and favoured the participation of less computerexperienced persons; these may also have been more anxious and thus more dependent of adequate facilitating conditions. For the extended UTAUT model, the RMSEA and SRMR indexes exceed the level of acceptable fit, nevertheless the model's goodness of fit CFI = .933 was adequate (Hu & Bentler, 1999) , therefore this limitation may be regarded as acceptable, as well. Future research should provide instruments that overcome these limitations. Also, research should examine the interaction of cultural and economical factors influencing the educational technology infrastructure and its acceptance.
